A novel Gram-reaction-positive, non-motile, aerobic bacterium, designated CFH S0483 T , was isolated from a soil sample collected from Catba island in Halong Bay, Vietnam. 16S rRNA gene sequence analysis showed that the strain is a member of the genus Agromyces and has highest 16S rRNA gene sequence similarities with Agromyces humatus DSM 16389 T (97.3 %) and Agromyces ramosus DSM 43045 T (97.1 %), and similarities ,97.0 % with type strains of other species of the genus Agromyces. Strain CFH S0483 T was able to grow at 10-37 8C, at pH 7.0-9.0 and tolerated NaCl up to 2.0 % (w/v). The whole-cell sugars were mannose, galactose, glucose and ribose. The isolate contained L-2,4-diaminobutyric acid, D-alanine, D-glutamic acid and glycine in the cell-wall peptidoglycan. Strain CFH S0483 T exhibited a menaquinone system with MK-12, and the major fatty acids were anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 16 : 0 . The genomic DNA G+C content of strain CFH S0483 T was 71.6 mol%.
A novel Gram-reaction-positive, non-motile, aerobic bacterium, designated CFH S0483
T , was isolated from a soil sample collected from Catba island in Halong Bay, Vietnam. 16S rRNA gene sequence analysis showed that the strain is a member of the genus Agromyces and has highest 16S rRNA gene sequence similarities with Agromyces humatus DSM 16389 T (97.3 %) and Agromyces ramosus DSM 43045 T (97.1 %), and similarities ,97.0 % with type strains of other species of the genus Agromyces. Strain CFH S0483 T was able to grow at 10-37 8C, at pH 7.0-9.0 and tolerated NaCl up to 2.0 % (w/v). The whole-cell sugars were mannose, galactose, glucose and ribose. The isolate contained L-2,4-diaminobutyric acid, D-alanine, D-glutamic acid and glycine in the cell-wall peptidoglycan. Strain CFH S0483 T exhibited a menaquinone system with MK-12, and the major fatty acids were anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 16 : 0 . The genomic DNA G+C content of strain CFH S0483 T was 71.6 mol%.
Based on the phylogenetic and phenotypic analysis, and low DNA-DNA hybridization values, strain CFH S0483 T could not be classified into any recognized species of the genus Agromyces. Strain CFH S0483 T is therefore considered to represent a novel species of the genus Agromyces, for which the name Agromyces insulae sp. nov. is proposed. The type strain is CFH S0483 T (5KCTC 39117 T 5CCTCC AB 2014301 T ).
The genus Agromyces was first proposed by Gledhill & Casida (1969) , with the description of newly isolated strain Agromyces ramosus DSM 43045 T , and the genus description was later emended by Zgurskaya et al. (1992) . All species of the genus Agromyces are Gram-reaction-positive, non-motile and aerobic. The cell-wall peptidoglycan is a group B type, based on 2,4-diaminobutyric acid. The predominant menaquinone is MK-12, and the major fatty acids are anteiso-C 15 : 0 and anteiso-C 17 : 0 (Gledhill & Casida, 1969; Zgurskaya et al., 1992; Suzuki et al., 1996; Li et al., 2003; Chen et al., 2011; Thawai et al., 2011; Dastager et al., 2012) . At the time of writing, 28 recognized species of the genus Agromyces have been described (http:// www.bacterio.net/agromyces.html). These species are mainly originating from soil (Gledhill & Casida, 1969; Hamada et al., 2014) , rhizosphere (Takeuchi & Hatano, 2001; Jung et al., 2007) , catacombs (Jurado et al., 2005) and seafood (Park et al., 2010) . The objective of the present study was to determine the taxonomic position of strain CFH S0483
T by using a polyphasic approach. The results of phenotypic, chemotaxonomic and phylogenetic analyses indicated that strain CFH S0483
T represents a novel species of the genus Agromyces. T were obtained from the DSMZ (German Collection of Microorganisms and Cell Cultures, Germany), and used as reference strains in this study. All the strains were routinely grown on modified T5 medium at 28 8C for 3 days. Biomass for chemical and molecular studies, except cellular fatty acids analysis, was obtained by cultivation on modified T5 medium at 28 8C for 3 days. Biomass of strain CFH S0483
T for cellular fatty acids analysis was obtained from cultures grown on tryptic soy agar (TSA; Becton Dickinson) for 3 days at 28 8C. Cells were checked for purity, harvested and washed twice with distilled water and then freeze-dried.
Genomic DNA was extracted and the 16S rRNA gene was PCR-amplified and sequenced as described by Li et al. (2007) . The almost-complete 16S rRNA gene sequence was submitted to the NCBI database and compared with the reference sequences of cultured species by using the EzTaxon-e server (http://www.ezbiocloud.net/eztaxon; Kim et al., 2012) to determine the phylogenetic relationships of strain CFH S0483
T . The CLUSTAL X software package was used for multiple alignments of the 16S rRNA gene sequences with reference type strains of species of the genus Agromyces (Thompson et al., 1997) . Phylogenetic trees were reconstructed with neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) algorithms by using the MEGA version 6.0 software package (Tamura et al., 2013) . The resultant tree topologies were evaluated by bootstrap analysis with 1000 replications (Felsenstein, 1985) . The16S rRNA gene sequence of Microbacterium lacticum DSM 20427 T (GenBank accession no. X77441) was used as an outgroup.
The almost-complete 16S rRNA gene sequence of strain CFH S0483
T (1494 nt) was determined, and comparison of the sequence with the corresponding 16S rRNA gene sequences from the GenBank/EMBL/DDBJ databases clearly demonstrated that strain CFH S0483
T represented a member of the genus Agromyces. 16S rRNA gene analysis showed that strain CFH S0483
T had highest sequence similarity with A. humatus DSM 16389 T (97.3 %) and A. ramosus DSM 43045 T (97.1 %). However, phylogenetic analyses showed that strain CFH S0483
T formed a separate branch and did not cluster with any member of the genus Agromyces (Fig. 1) . Sequence similarities between strain CFH S0483
T and all other members of the genus Agromyces ranged from 94.9-96.8 %. Similar topologies were obtained from the maximum-parsimony and maximumlikelihood phylogenetic trees (Figs S1 and S2, available in the online Supplementary Material).
Growth at different pH (4.0-10.0, at intervals of 1.0 pH units) and temperatures (4, 10, 20, 28, 37, 45 and 50 8C) was tested on the modified T5 medium agar. Salt tolerance tests with 0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 and 5.0 % (w/v) NaCl were carried out on modified T5 agar at 28 8C for 7 days. Microscopic observation was performed after incubation at 28 8C for 3 days on modified T5 medium. Cell morphology of strain CFH S0483
T was examined by a light microscope (BX-51; Olympus) and a scanning electron microscope (XL30 ESEM-TMP; Philips). Colony appearance was examined after growing at 28 8C for 3 days. The Gram reaction was examined according to Buck (1982) . Catalase activity was detected by the production of bubbles after the addition of a drop of 3 % (v/v) H 2 O 2 . Determination of oxidase activity was carried out by using 1 % (w/v) tetramethyl-p-phenylenediamine as described by Kovacs (1956) . Cell motility was examined by the development of turbidity through a tube of semisolid medium as described by Leifson (1960) . The ability to utilize sole carbon sources was tested with Pridham and Gottlieb's basal mineral salts medium supplemented with test carbon sources and by using the Biolog GIII MicroPlate system according to the manufacturer's instructions. Nitrogen source utilization was observed in a basal liquid medium (Nie et al., 2012) . API galleries (API 20NE, API ZYM and API 50 CHB; bioMérieux) were used to determine some carbon source assimilation, acid production and enzyme activities according to the manufacturer's instructions. Other physiological and biochemical tests were examined on modified T5 agar at 28 8C for 3 days as described by Chung et al. (2000) , Manaia & da Costa (1991) and Hudson et al. (1986) .
Cells of strain CFH S0483
T were Gram-reaction-positive, aerobic and produced short, branched vegetative hyphae, while aerial hyphae were absent. The cells were 0.2-0.3 mm in diameter and 0.5-2.7 mm in length. The bacterium was non-motile and did not form spores (Fig. S3 ). Colonies were circular, cream-white, smooth and transparent when grown on modified T5 and R2A media. Growth of strain CFH S0483
T occurred at 10-37 8C (optimum 28 8C), at pH 7.0-9.0 (optimum pH 7.0) and with 0-2.0 % NaCl (optimum 0 %, w/v). Strain CFH S0483 T are given in the species description.
Biomasses used for chemotaxonomic characteristics of strain CFH S0483 T and the reference strains A. humatus DSM 16389
T and A. ramosus DSM 43045 T were obtained using several standard methods under identical conditions. Sugars of whole-cell hydrolysates were analysed as described by Komagata & Suzuki (1987) . To prepare the purified cell-wall peptidoglycan, a modified method was used as described by Schleifer & Kandler (1972) . The cell sediment was resuspended in 10 % trichloroacetic acid after being harvested, was placed in a boiling water bath for 45 min and then centrifuged for 10 min. The sediment material was carefully rinsed with distilled water three times and resuspended carefully in trypsin-phosphate buffer (1 mg ml 21 trypsin, 0.1 mol l 21 PBS, pH 7.9). This suspension was incubated at 37 8C on a shaker for about 3 h, followed by centrifugation, and the pellet was then washed three times with distilled water. The cellwall preparation was hydrolysed with 6 M HCL at 120 8C for 6 h and the amino acid compositions were determined by using TLC and HPLC analysis (Tang et al., 2009) . Menaquinones were extracted according to Collins et al. (1977) , and analysed by HPLC (Kroppenstedt, 1982; Tamaoka et al., 1983) . For analysis of fatty acids, strains CFH S0483 T , A. humatus DSM 16389 T and A. ramosus DSM 43045 T were grown on TSA (Becton Dickinson) medium at 28 8C for 3 days. The cellular fatty acids were extracted, methylated and analysed according to the instructions of the Microbial Identification System (MIDI) (Sherlock version 6. 1; MIDI database: TSBA6) (Sasser, 1990 
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was identified using the described procedures (Collins & Jones, 1980; Minnikin et al., 1979) . The genomic DNA G+C content of strain CFH S0483 T was determined by HPLC (Mesbah et al., 1989) , with Escherichia coli JM-109 as the reference strain.
Quantitative microplate DNA-DNA hybridizations between strain CFH S0483 T and the closest relatives, A. humatus DSM 16389 T and A. ramosus DSM 43045 T , were carried out according to the fluorometric microwell method (Ezaki et al., 1989) . The hybridizations were performed by using DNA probes labelled with photobiotin (A1935; Sigma) and 96-well microdilution plates (Greiner BioOne). Hybridizations were performed using eight replications; the highest and lowest values in each experiment were excluded, the means were calculated and expressed as DNA-DNA hybridization values.
Whole-cell sugars found in strain CFH S0483
T were mannose, galactose, glucose and ribose. Rhamnose was absent in the whole-cell sugars of strain CFH S0483
T , but was detected in the two reference strains under the identical conditions. Isolate CFH S0483
T contained L-2,4-diaminobutyric acid, D-alanine, D-glutamic acid and glycine in the cell-wall peptidoglycan. The predominant menaquinone of strain CFH S0483
T was MK-12 (85 %), and MK-11 (11 %) and MK-13 (4 %) were found as minor components, which were common to the genus Agromyces.
The major fatty acids of strain CFH S0483 T (.5 %) were anteiso-C 15 : 0 (36.8 %), anteiso-C 17 : 0 (34.5 %) and iso-C 16 : 0 (20.3 %), which was consistent with those described for strains of the genus Agromyces, but their proportions were different from the reference strains determined in this study. Detailed fatty acid compositions are shown in Table S1 . The polar lipids of strain CFH S0483
T comprised diphosphatidylglycerol, phosphatidylglycerol, two glycolipids and one lipid (Fig. S4) . The genomic DNA G+C content of strain CFH S0483
T was 71.6 mol%. DNA-DNA relatedness values between strain CFH S0483 T and its closest relatives A. humatus DSM 16389 T and A. ramosus DSM 43045 T were 35.4¡3.1 % and 29.1¡1.5 %, respectively, which were below the threshold value for delineation of genomic species (Wayne et al., 1987) .
Phylogenetic and phenotypic analysis including chemotaxonomy indicated that strain CFH S0483
T was a member of the genus Agromyces. Although strain CFH S0483
T had many properties that overlapped on most species of the genus Agromyces, the isolate also displayed a few physiological and biochemical properties that distinguished it from the closest relatives A. humatus DSM 16389 T and A. ramosus DSM 43045 T (see Table 1 and the species description). Therefore, based on the phenotypic, phylogenetic and chemotaxonomic results, strain CFH S0483
T is considered to represent a novel species of the genus Agromyces, for which the name Agromyces insulae sp. nov. is proposed.
Description of Agromyces insulae sp. nov.
Agromyces insulae (in9su.lae. L. gen. fem. n. insulae of an island).
Cells are Gram-reaction-positive, aerobic, non-motile, 0.2-0.3 mm in diameter and 0.5-2.7 mm in length, and produce short, branched vegetative hyphae, but aerial hyphae are absent. Colonies are circular, cream-white and smooth. Growth occurs at 10-37 uC, at pH 7.0-9.0 and in the presence of 0-2.0 % (w/v) NaCl. Temperature range for growth (8C) 10-37 20-37 10-37 pH range for growth 7.0-9.0 6.0-9.0 6.0-9.0 NaCl tolerance (%, w/v) 0 arylamidase, esterase (C4), esterase lipase(C8), b-galactosidase, a-glucosidase, b-glucosidase, leucine arylamidase, naphthol-AS-BI-phosphohydrolase, trypsin and valine arylamidase are present; activities of a-chymotrypsin, a-fucosidase, a-galactosidase, b-glucuronidase, lipase (C14) and a-mannosidase are absent. The whole-cell sugars are mannose, galactose, glucose and ribose, and the peptidoglycan amino acids are L-2,4-diaminobutyric acid, D-alanine, D-glutamic acid and glycine. The predominant menaquinone is MK-12. The major fatty acids are anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 16 : 0 . The polar lipid profile consists of diphosphatidylglycerol, phosphatidylglycerol, two unknown glycolipids and one lipid.
The type strain, CFH S0483 T (5KCTC 39117 T 5CCTCC AB 2014301 T ), was isolated from Catba island in Halong Bay, Vietnam. The DNA G+C content of the type strain is 71.6 mol%.
